Patients and methods
Blood samples and subjects. Capillary bloo-1 samples were obtained by heel prick from 13 babies with hypocalcaemia. They were mostly unusual compared with infants with classical neonatal hynocalcaemia and had many complicating features. The clinical details are shown in Table I . During th. interval between the age at which hypocalcaemia was first diagnosed and the age at which PTH was measured (see Table VI ), hypocalcaemia persisted or was intermittently corrected by treatment. In order to establish a normal range, assays were also performed on cord bloods from healthy infants, on capillary blood obtained by heel prick on the 6th day of life at the time of the Guthrie test in healthy babies, on capillary blood obtained from older babies and children thought to have normal parathyroid function when they were having blood collected for other tests, and on samples from healthy adult volunteers. Blood was also obtained from 12 adults with hypoparathyroidism resulting from surgery. Blood was allowed to clot for less than 2 hours at room temperature, the serum being separated by centrifugation and stored at -20°C in acid-washed glass bottles until required for assay. Whenever possible, plasma was collected for estimation of calcium.
Estimation of calcium. Plasma calcium was measured by atomic absorption in all subjects except in 419 incubation consisted of 'buffer blanks' composed of 400 pI diluent C + labelled hormone + precipitating serum. Two sera, one of known high PTH value and one of low, were included in each assay. When sufficient serum was available 'serum blanks' composed of 1: 2 dilution of serum to be assayed + diluent C + labelled hormone + precipitating serum were included for each patient. The reliability of the assay was assessed by performing recovery experiments (see Table III ). The coefficient of variation was 39% using values obtained from samples in duplicate assays, 23% using values obtained from samples assayed at different dilutions, and, using two different sera assayed in 11 consecutive assays, was 29% and 8-8%. The lower limit of sensitivity for the assay was 39 pg b.PTH/ ml.
Results
The concentrations of serum PTH are shown in the Fig. Further increase in the older infants or children aged 1 to 6 years. Levels in the adults were higher (P <0 001) compared with those in the infants and children. Details of the infants with hypocalcaemia are shown in Table VI . PTH concentrations were lower in this group (P <0-01) compared with those found between 6 days and 36 weeks of age, the mean value being 130 pg/ml (excluding Case 4 who was probably recovering). The levels were not as low as those found in the adults with hypoparathyroidism. Analyses of the infants feeds are shown in Table VII . Discussion PTH has been measured in neonates and adults, and in children up to 6 years of age. Some time during later childhood or adolescence there must be a rise in PTH concentration in the serum, and this will require further study.
Classical neonatal tetany was first described by Kehrer in 1913 and subsequently shown to be associated with low serum calcium levels (Howland and Marriott, 1917) . The babies in our study, however, did not form a homogeneous group and the majority were not considered to have the classical picture of neonatal hypocalcaemia. Their Table VII tThis infant had a plasma Ca of 6-9 mg/100 ml 3 days before the specimen for PTH was taken.
ND, National Dried Milk. presentation was varied (see Table I ) and there were many complicating factors. Three mechanisms for the pathogenesis of neonatal tetany have been suggested (Bakwin, 1937) : vitamin D deficiency, parathyroid hypofunction, and reaction to a high phosphate intake, the latter two being the subject of much subsequent debate and research. In 1942, Kaplan reported hypertrophy of the parathyroid glands in 14 out of 53 infants aged between birth and 30 days. In none was there evidence of renal disease or rickets. On reviewing the necropsy records (Gardner et al., 1950) , the hypertrophy was found to be associated with an excessive intake of phosphorus from cow's milk feeds and the relation between artificial feeding and hypocalcaemia has been noted subsequently (Baum et al., 1968; Begum et al., 1968; Eades, 1968; Pugh, 1968; Oppe and Redstone, 1968) .
Although radioimmunoassays for measuring PTH have undoubted limitations, helpful determinations have been reported from a number of centres (Berson et al., 1963; Reiss and Canterbury, 1968; Arnaud, Tsao, and Littledike, 1971;  O'Riordan, Watson, and Woodhead, 1972) . Shortage of materials of human origin, immunological differences between species, and the fact that native glandular hormone is immunologically different from secreted hormone (Arnaud, Tsao, and Oldham, 1970; Sherwood, Rodman, and Lundberg, 1970 ) all add to the problem of measuring PTH in patients.
Our study of hypocalcaemic infants showed that all were fed on artificial milks, that there was a preponderance of boys and a frequent association with congenital abnormalities of the thorax and reduced concentration of serum PTH. In spite of severe hypocalcaemia the parathyroid glands in these babies appeared to be incapable of responding to this stimulus by an increase in secretion of PTH. Unfortunately, blood samples for PTH assays were unavailable during the follow-up, but the maintenance of a normal serum calcium 1 year after the hypocalcaemic episode suggests that most of them had only a transient disturbance of parathyroid function. Some of our infants had features similar to those with transient congenital idiopathic hypoparathyroidism described by Fanconi and Prader (1967) in whom the aetiology was thought to be a primary congenital hypoplasia or dysplasia of the parathyroids with a subsequent compensatory hyperplasia.
Our results provide further evidence for a functional immaturity of the parathyroid glands which may be more prolonged in infants in whom hypocalcaemia develops. Though our results were obtained in a rather unusual group of infants, it seems likely that they would apply to a series of infants with classical neonatal hypocalcaemia and this requires further study. In view of the differences between glandular and secreted PTH, it is possible that functional immaturity may be related to hypofunction of enzymes concerned with the conversion of glandular PTH to secreted PTH. This cannot be studied until methods for measuring different types of PTH become available.
